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Abstract
This prospective study examined bacterial colonization on writ-
ing pens touched by healthcare professionals and hospitalized
patients with and without cleaning the pen with alcohol-based
hand sanitizing agent after each patient visit. A signiﬁcant reduc-
tion in potential healthcare-associated pathogens, especially
Gram-positive cocci, was observed in the intervention group.
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Healthcare-associated infections (HAI) cost an estimated
28.4–33.8 billion dollars in the US [1]. Health personnel are
trained in hand washing procedures, but fomites such as
writing pens, may be carried over several days without disin-
fection, making them potential carriers of infectious agents.
Bacterial organisms have been isolated from nosocomial envi-
ronmental surfaces, including keyboards, telephones and
doorknobs [2,3]. Writing pens may be potential carriers for
transmission of healthcare-associated pathogens. The pur-
pose of this study was to assess the potential of writing pens
as a source of transmission of healthcare-associated patho-
gens, which will be important for hospital infection control
practices.
This was a prospective study investigating the potential of
writing pens as a fomite for hospital-acquired pathogens.
Clinical investigators enrolling patients into a study investigat-
ing antibiotic-associated diarrhoea during August–September
2009 were given a new writing pen each day. Investigators
were randomly assigned each day to clean the pen between
patient visits with alcohol-based hand sanitizing agent (inter-
vention group) while the non-intervention group did not use
the hand sanitizing agent to clean the pens. Investigators
were instructed to follow strict hand hygiene washing with
soap and water regardless of group assignment. After using
the pen for the entire day to enroll patients, the investiga-
tors put the pen in a sterile labelled bag. Pens were then
immediately transported to the laboratory.
Specimens were extracted using a nutrient broth media,
according to the ASTM International standard E1837-96
(standard test method to determine efﬁcacy of disinfection
processes for reusable medical devices). Brieﬂy, each sterile
bag containing 10 mL of media and the pen were sonicated
for 7 min. Following sonication, 0.5 mL aliquots were plated
onto agar plates and incubated for 48–72 h. Colony mor-
phology, Gram staining, motility and biochemical character-
ization were carried out for presumptive identiﬁcation of
common hospital-associated pathogens to genus level for
Staphylococcus spp., Enterococcus spp., Pseudomonas aeruginosa,
Clostridium difﬁcile and members of Family Enterobacteriaceae.
Four unused writing pens were used as controls to assure
that pens were not previously contaminated with microor-
ganisms. The proportions of pens with speciﬁc organisms in
the control and intervention groups were compared using
the Fisher’s exact test.
Twenty-three pens were sampled (intervention group, 10;
non-intervention group, 13). Two to eleven patients touched
each pen, along with the assigned investigator (median 5), and
did not differ between groups. In the non-intervention group
12/13 pens showed bacterial growth compared with 4/10
pens in the intervention group (p 0.019; Table 1). No growth
was observed on control pens. Pens in the intervention group
were usable for the entire day despite being repeatedly
cleaned with alcohol-based sanitizing agent. An average of
370 colony forming units (CFU)/culture plate was found on
non-intervention pens and a median of 130 CFU/culture plate
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were found on intervention pens. Skin commensals, presump-
tively Micrococcus spp., were the most commonly found bac-
teria (11/23). No Gram-negative bacilli, such as Pseudomonas
or Family Enterobacteriaceae such as E. coli, were identiﬁed in
either group. There was a signiﬁcant difference in the Gram-
positive cocci presumptively identiﬁed as Staphylococcus spp.
and Enterococcus spp. in the intervention compared with the
non-intervention group (p <0.05).
In this study, we incorporated an intervention group that
wiped the pens with alcohol-based sanitizing agent between
patient visits and compared the organism load and bacterio-
logical proﬁle with the non-intervention group. Wiping with
alcohol-based sanitizing agent signiﬁcantly reduced the num-
ber of pens that showed visible growth on culture and
reduced Gram-positive cocci, both Staphylococcus and Entero-
coccus spp. This is an important ﬁnding indicating that the
risk of transmission of healthcare-associated pathogens can
be decreased with the use of a alcohol-based sanitizing agent
for wiping fomites such as writing pens between patients.
S. aureus has been demonstrated to survive on different pen
types, with the longest survival time being 48 h for pens with
a rubber grip [4]. The ability of bacteria to survive on pens
for long durations of time emphasizes the need to clean
equipment (i.e. pens) after patient contact with alcohol-based
sanitizing agent.
There were some limitations of this study. The sample
size was small, which may have resulted in lack of detection
of difference (e.g. in yeasts). The pens were changed after
1 day of use. Increased bacteria load may be present on pens
used for longer periods of time. Species identiﬁcation and
susceptibility typing were not carried out, which could have
provided speciﬁc information on prevention of transmission
of multidrug-resistant organisms. Finally, we did not detect
the presence of Clostridium difﬁcile, which may have been
present in this study of hospitalized patients at risk of antibi-
otic-associated diarrhoea.
To conclude, pens may be potential fomites for healthcare-
associated pathogens. The risk of transmission of fomites,
especially Gram-positive cocci, may be reduced by using alco-
hol-based sanitizing agents for wiping pens between patients.
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TABLE 1. Bacteriological proﬁle from pens used in non-intervention and intervention (wiping with alcohol-based sanitizer)
groups of the study
Non-intervention Intervention p-value
Total pens with growth 12/13 4/10 0.019
Median colony forming units/plate 370 130 0.090
Pens with catalase-positive Gram-positive cocci in irregular clusters (presumptively staphylococci) 5/13 0/10 0.046
Pens with catalase-negative Gram-positive cocci in short chains (presumptively enterococci) 5/13 0/10 0.046
Pens with catalase-positive Gram-positive cocci in quartets or octets (presumptively micrococci) 8/13 3/10 0.214
Pens with oxidase-negative, non-motile, Gram-negative cocco bacilli organisms (presumptively acinetobacters) 4/13 1/10 0.339
Pens with yeast (presumptively Candida spp) 3/13 1/10 0.604
Pens with aerobic spore bearers (airborne contaminants) 1/13 1/10 1.000
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